The descripton of the Nuclotron magnetic field correction is presented. The influence of the structure magnet misalignments and the field imperfections obtained from magnet measurements on the beam dynamical parameters is considered, and the correction schemes are rewiewed. This influence and the correction efficiency are investigated with numerical methods.
I. INTRODUCTION
To provide long-term prospects in the area of both relativistic nuclear and applied physics a project of accelerator facilities named Nuclotron has been developed in the Laboratory of High Energies JINR [ 11. This project includes a superconducting synchrotron (under commissioning now) and a booster synchrotron [2]. The existing linac used as an injector can accelerate ions from deuterium to xenon with charge to mass ratio ZIA in the range 0. 33-0.50. In the Nuclotron ions are accelerated up to relativistic energies of 6 GeV/u. General parameters of the Nuclotron ring [3] are given in the table l . The lattice of Nuclotron includes 8 superperiods. The structure of one superperiod and its optical functions are shown in fig. 1 . Each superperiod contains 3 regular FODO cells with dipole magnets and 1 cell with large drift spaces occupied with elements of the injection-xtraction systems, RF-voltages, the internal target equipment etc. Small drift spaces at the lattice quadrupoles are used for the diagnostic elements and multipolar magnets of the magnetic field correction systems.
The correction system includes 20 pick-up electrodes, tune and intensity measurement systems, 29 superconducting multipolar correcting magnets correcting closed orbit (C.O.) [5], chromaticity and octupolar detuning [6] , betatron resonances up to the 4-th order [9] . Nuclotron operates with the horizontal and vertical tunes (Qx and Q) between 6 and 7 with the nominal operating point at Q, =6.80, Qz=6.85 (see fig.2 ).
MULTIPOLAR CORRECTOR
Multipolar corrector [4] has 4 superconducting windings. Two of them, skew and right dipoles, are used for the C.O. correction. Other windings are of quadrupolar, sextupolar or octupolar types (skew or regular). All windings are placed on a cylindrical framework wrapped with the hollow tube. Helium flow inside the tube cools the windings due to a thermal contact. The iron cylindrical yoke around the windings allows to encrease the maximal field in the center of a corrector by a factor of 1.7-1.8. The yoke and windings are placed in a cryostat cooled with liquid nitrogen. Figure. Table 3 gives the list of resonances up to the 4-th order to be corrected (see the diagram in fig.2 ) and their r.m.s. stopbands estimated with the magnet measurements [7] and geodesic data. The correction system is capable of correcting resonances 1-2 and 3-4 simultaneously, i.e. it can correct each of these resonances without affecting the correction of the others. For the 3-d and the 4-th order resonances such simultaneous corrections are possible only for the combinations of sum and difference ones: 5-6 or 5-7; 8-9 or 8-10; 11-12 or 11-13; 14-15 or 14-16. Generally, correctors of the resonance m Q, + n Q,=N create the N-th appropriate multipole harmonic. The sinus S and cosinus C components of this harmonic have the following dependence on the main filed Bo:
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V. CORRECTION OF BETATRON RESONANCES
where the constant terms C, and S, are due to remanent fields, while those proportional B, and the derivative dB,/dt are presumably due to misalignments andor field imperfections, and eddy currents respectively. It is the terms proportional to B, that were taken into account in the estimations of the stopbands given in the table 2. The eddy current terms have been estimated according to [8] . For the Nuclotron vacuum chamber width a=OS mm and (dB,/dt),,,=20 kG/s they were found to be quite small in comparison with the others. The remanent field contribution is considerable and should be carefully taken into account. Full experimental data on the betatron resonance corrections will be obtained in the planned Nuclotron runs. The detailed description of the resonance correction schemes and the possible sources of relevant magnetic imperfections are discussed in [9] . 
VI. ALGORITHMS FOR THE NUMERICAL INVESTIGATION OF THE CORRECTION EFFICIENCY
The correction efficiencies have been investigated numerically with Monte-Carlo simulation algorithms. Generally, one step of the simulation includes: 1) random generation of multipolar field components or magnet misalignments according to their measured average and r.m.s. values; 2) calculation of the maximum values of C.O. distortions, or tracking test particles to determine tune spreads andor increase of effective emittance; 3) calculation of corrector strengths according to a correction algorithm; 4) repetition of the step 2 taking into account fields in correctors. At the end of the cycle the statistical distributions of the maximal C.O. distortions, tune spreads or effective emittances before and after correction are plotted. Figure 3 gives an example of the symultaneous correction of the resonances 2Q,=13 and 2Q,=13. The resonances are driven [8]
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